Histiocytic Enteritis of Rabbits
T. UMEMURA, M. TSUCHITANI, M. TOTSUKA, I. NARAMA, and S. YAMASHIRO Thickening of intestinal mucosa due to epithelial hyperplasia [ 1, 3, 4 , 61 or accumulation of macrophages in lamina propria [9] was reported in domestic and experimental animals. Our report describes a newly recognized bowel disease of the rabbit, possibly a histiocytic granulomatous intestinal disease.
A barrier-sustained rabbit colony composed of 106 Japanese White rabbits (5 1 breeders, 40 young, and 15 sucklings) was taken from the barrier system because serological titers against Bordetella bronchiseptica were elevated. They were housed in a conventional environment with healthy rabbits purchased from a commercial breeder. After several days, most rabbits developed diarrhea. The feces were soft to watery and contained mucus and blood. Within two months, all sucklings and nearly half the youngs died or were killed because of diarrhea. All the breeders survived. Neomycin was administered orally each day for five days to all surviving rabbits at the dose of 50 mg/rabbit. The diarrhea ceased dramatically. Five sacrificed rabbits, two males and three females, five to six months old, had distention and mucosal thickening of the small intestine. The affected area was up to 30-cm long and included part of the jejunum and proximal ileum. The intestinal mucosa was diffusely thickened, slightly reddened, and had a shaggy appearance. Neither stenosis nor ulcers were seen in the intestinal tract. Cranial mesenteric lymph nodes of all five rabbits were enlarged, and the tan-colored cut surface of the nodes was moist and bulged slightly.
Histologically, the intestinal mucosa was thick because the lamina propria was distended with loosely to heavily packed macrophages ( fig. 1 ). The macrophages were diffuse rather than in nodules, and were seldom seen beyond muscularis mucosae. A few were seen in submucosal lymphatic vessels. The cytoplasm of the cells was abundant, pale, finely fibrillar, or granular, and frequently resembled epithelioid cells ( fig. 2 ). Numerous lymphocytes and plasma cells were scattered among the macrophages. Collagen fibers did not increase and multinucleated giant cells were seen rarely. Epithelium over the thickened mucosa appeared intact except for occasional crypt abscesses and a slight decrease in goblet cells. From the proximal ileum on, these mucosal lesions tapered and three of five rabbits had small clusters of macrophages in the superficial layer of cecal or ceco-colonic mucosa. Cranial mesenteric lymph nodes of all rabbits were infiltrated with some macrophages. They were located primarily in marginal to intermediate sinuses and the paracortical area of the cortex.
Otherwise, none of the five rabbits had significant lesions. The cytoplasm of macrophages in the intestinal mucosa and cranial mesenteric lymph nodes frequently contained many granules positive in the periodic acid-Schiff (PAS) reaction and with Gomori's methenamine silver stain. Ziehl-Neelsen stain with positive control was done repeatedly, but no meaningful results were obtained with this or other special stains on paraffin sections. Light microscopic examination of 1-pm sections stained with toluidine blue revealed numerous minute bacilli in the apical cytoplasm of mucosal epithelial cells. Each epithelial cell contained a few bacilli, sometimes more than ten.
Electron microscopically, the minute bacilli ( fig. 3 ) were rod-shaped, sometimes slightly curved, approximately 0.27 to 0.37 pm in diameter and up to 2.2 pm in length. The cell wall was trilaminar and neither flagella nor pili were seen. The bacilli were free in the apical cytoplasm of epithelial cells and rarely were degraded with the exception of a few segregated by intracytoplasmic membranes. Some of the bacilli also were found in crypt lumens. The epithelial cells that contained bacilli usually appeared intact, but some were degenerating and sloughing. The degenerating epithelial cells had short, sparse, or effaced microvilli, large lysosomes or vacuoles, and the cytoplasm was less electron-dense. Macrophages in the lamina propria had many cytoplasmic projections and large phagosomes representing active phagocytosis. The phagosomes occasionally contained some degraded bacilli ( fig. 4) identical to those seen in mucosal epithelium. In the cranial mesenteric lymph node of two rabbits, similar bacilli were found occasionally in the phagosomes of macrophages along with electron-dense, irregularly-shaped substances suggestive of bacterial debris.
Limited aerobic and anaerobic incubation of the thickened ileal wall and cranial mesenteric lymph node from one of these rabbits yielded nonspecific bacteria such as Bacteroides, Staphylococcus and Lactobacillus.
In domestic and experimental animals, Johne's disease [2] , avian tuberculosis in Old World monkeys [7] , granulomatous colitis of boxer dogs [8, 101 and feline histiocytic colitis [9] might be most analogous histologically to the present histiocytic enteritis. They were characterized by thickening of the intestinal mucosa due to diffuse infiltration of macrophages or epithelioid cells in the lamina propria without necrosis, calcification, fibrosis, and granuloma formation. In our rabbits, however, accumulation of macrophages predominated in the lower small intestine and the mucosal epithelium was intact and ulcerated rarely. Furthermore, many minute bacilli were found in mucosal epithelial cells of the affected intestine, and the few phagocytosed bacilli in macrophages invariably were degraded in our rabbits. Acid-fast bacilli never appeared. These morphological features clearly differentiate the histiocytic enteritis of rabbits from other bowel diseases. The ultrastructure of the bacilli found in our study resembled that described in intestinal adenomatosis of pigs [6] and proliferative ileitis of hamsters 141. Campylobacter spurorurn subspecies mucosalis was isolated from the affected intestinal mucosa of pigs [S].
